ABSTRACT
Psychometric Properties of the Romanian Version of the Hospital Survey on Patient Safety Culture (HSOPS)
atient safety can be viewed as "the mechanisms, tools, underlying resources and required actions to reduce and ultimately avoid unintentional harm to patients" (1) . The World Health Organization estimated that one in ten patients is harmed while receiving hospital care in developed countries (2) . The extent of the phenomenon remains unclear in developing and transitional countries, such as Romania (Box 1) (3), due to little objective and reliable evidence available on the frequency of adverse events (4) . Despite of almost three decade continuous reforms, Romania has to cope with serious issues in responding to the population's healthcare needs. In a recent analysis of 35 European countries, Romania exhibited the poorest Euro Health Consumer Index (i.e., a measure to what extent a country meets expectations of good, consumer-friendly healthcare), while the publicly funded healthcare systems of Europe have steadily improved in the last ten years (5) . Obsolete healthcare buildings, shortage of material resources and personnel (mainly due to "brain drain"), important territorial discrepancies in the healthcare service provision and corruption are critical issues in this country, as a result of chronic underfunding (deeper after the economic crisis), poor legislation and management (5) (6) (7) (8) (9) .
Patient safety is a fundamental component of quality in healthcare and it represents a critical challenge in Romania. In a recent European Union survey based on 28 countries (EU28), 73%
of Romanians (as opposed to an average of 28% among EU28 citizens) consider the quality of health services as being poor (10) . At least five out of ten Romanians think that patients could be harmed by hospital adverse events in Romania (e.g., incorrect, missed or delayed diagnoses: 68%; healthcare acquired infections: 66%; medication related errors: 60%; surgical errors: 59%; medical device or equipment-related errors: 52%). Sixteen percent of the Romanians declare having experienced an adverse event when receiving healthcare (11) .
The EU Network for Patient Safety and Quality of Care (PaSQ) project has given Romania an important opportunity to exchange information and experiences on best practices for promoting patient safety and quality in healthcare with the other EU countries. A key topic addressed in this project is promoting a culture of patient safety, since there is some evidence suggesting that improvement in safety culture has a positive impact on patient and staff outcomes. Safety culture is a multidimensional concept intended to capture the way patient safety is thought about, structured and implemented in an organisation, including staff attitudes about patient safety (12) . Measuring it is a prerequisite for promoting a culture of patient safety. This area of patient safety has been yet little explored in Romania, by contrast with other EU countries.
In the present study, we experimented in Romania one of the most popular patient safety culture questionnaires currently available, which is also one of the three highest recommended by the EU to its member states (13) 
MATERIAL AND METHODS

Development of the Romanian Hospital SOPS
T he AHRQ HSOPS assesses staff opinions about patient safety issues. It includes 42 items that measure 12 composites of patient safety culture. The Hospital SOPS was translated into Romanian, with the back translation method, by two independent researchers fluent in English. It was checked with hospital staff for accuracy and clarity.
The translation process was based on the AHRQ guidance, available at: https://www.ahrq. gov/sops/quality-patient-safety/patientsafetycultu re/pscintusers.html#guidelines. Since it is uncom mon to hire temporary staff in Romanian hospitals, as suggested by the participants in the pre-test of the survey, the item A7 asking if the hospital uses "more agency/temporary staff than is best for patient care" was excluded. Thus, the Romanian version of the HSOPS included 41 items.
Sample and Response Statistics
Paper surveys were distributed to 1,184 staff in six different size hospitals (range 250-1,500 beds) across four Romanian regions: South-West (Craiova), South (Bucharest), Center (Brasov) and North-West (Cluj-Napoca). Hospitals were involved in the study based on feasibility criteria; three of them administered the survey to all staff; the remaining three surveyed specific units. We received back 999 surveys. Data were cleaned for blank records (where responses to all composite items were missing) and straight-lining (where responses to all items in Sections A, B, C, D and F were the same). Thirty records were excluded during the data cleaning process. The final data set consisted of 969 surveys for an overall adjusted response rate of 82%. All items had good variability with low rates of missing (ranging from 0 to 2% missing responses per item).
Measures
Most of the items ask respondents to answer using five-point Likert-type scale in terms of agreement (Strongly agree to Strongly disagree) or frequency (Always to Never). In all, three of the 12 patient safety culture composites use the frequency response option ('Feedback and communication about error', 'Communication openness' and 'Frequency of events reported'), while the other nine composites use the agreement response option. 'Patient safety grade' was measured with a five-point scale ranging from Excellent to Failing. Negatively worded items were reverse-coded, because an answer on a negatively worded item indicates a positive response (14) .
Data were analyzed examining item response variability, reliability and confirmatory individual-level factor analysis of the patient safety culture composites.
Confirmatory Factor Analysis
The purpose of conducting Confirmatory Factor Analysis (CFA) is to confirm a particular pattern of relationships among survey items predicated on past research and theory (15) . The survey composites and items in the HSOPS have already been validated in the US. However, researchers have recommended changes to the composite structure after completing CFAs of HSOPS translations (16) (17) (18) (19) (20) . Therefore, we randomly split the Romania sample in half, stratifying by hospital and position so that any recommended changes to the survey could be confirmed on an unbiased Romanian sample (first sample n = 480, second sample n = 489).
Given that all of the composite items are in Likert-type scales with five response options, we used robust maximum likelihood parameter estimates because it downweights outliers (21) . Factor loadings that are 0.40 or higher indicate that the item's relationship to the a priori composite is acceptable (22) . Estimated correla tions between factors, which are unbiased estimates of the true correlation between the underlying latent composites and are generally higher than the constructed Pearson correlations, should be below 0.85 (23) .
Several indices were examined to determine model fit. First, the chi-square goodness-of-fit statistic was examined. For chi-square statistics lower and non-significant chi-squares indicate good fit. Chi-square, however, is influenced by sample size such that the larger the sample size, the more likely it is that the chi-square will be significant. A large chi-square may emerge even when the model fits the data well; therefore, other fit statistics were also examined. Some researchers examine the chi-square index divided by the degrees of freedom, which might be less sensitive to sample size; the criterion is < 5 (24) .
The comparative fit index (CFI) compares the existing model fit with a null model, which assumes that the latent variables in the model are uncorrelated. That is, it gauges the percent of lack of fit that is accounted for by going from the null model to the proposed model. A popular criterion is that the factor structure has adequate fit if the CFI is at least 0.90; however, other researchers have suggested a more stringent criterion of at least 0.95 (25) .
We also examined the standardized root mean square residual (SRMR), which is the standardized difference between the observed covariance and predicted covariance. A value of zero for the SRMR indicates perfect fit, but a value <0.08 is considered a good fit (26) .
The fourth and final statistic examined to determine the adequacy of fit is the root mean square error of approximation (RMSEA). The RMSEA is a parsimony-adjusted index that favors the simplest model possible (23) . It is also a 'badness-of-fit' index in that a value of zero indicates the best fit and higher values indicate worse fit. Some researchers have arbitrarily suggested that a value greater than 0.06 suggests poor fit. However, recent empirical evaluation suggests that it is impossible to identify a universal cutoff point for RMSEA (27) . Rather, RMSEA should be used in conjunction with other fit indices to determine model fit.
RESULTS
Descriptive Statistics
T able 1 shows the respondents' positions and work areas. Nurses constituted the largest proportion of respondents (67%), followed by doctors (23%). Most respondents were from surgery (24%) and medical specialties (22%); 90% had direct interaction with patients.
Individual-level CFA
Initial CFA results on the first half of the sample, which included the 12 patient safety culture composites and 41 items, indicated that the Romanian version of the HSOPS did not adequately fit the a priori US structure.
The latent composite correlations between the "Teamwork across units" and "Handoffs & transitions" (0.90), "Feedback & communication about error" and "Communication openness" (0.88), and "Organizational learning -continuous improvement" and "Overall perceptions of patient safety" (0.87) were excessively high. In addition, three items, two within the "Staffing" composite (A2 and A5) and one within the "Overall perceptions of patient safety" composite (A15), had standardized factor loadings below the 0.40 criterion (0.31, 0.13, and 0.36, respectively).
The "Overall perceptions of patient safety" composite was dropped from the CFA model because it was theoretically the more ambiguous of the two composites. Principal factor analysis of "Feedback & communication about error" and "Communication openness" composite items with Varimax rotation -to maximize factor loadings and discriminate between potential factors -resulted in a single factor without rotation of all six items. Therefore, we aggregated the two composites to a single "Communication" composite.
The same factor analysis approach was used for the "Teamwork across units" and "Handoffs & transitions" composite items. A Varimax rotated factor pattern indicated two factors. Three "Teamwork across units" items (F2, F4, and F10) had factor loadings >0.6 on the first factor and loadings <0.4 on the second rotated factor (22) . Only two "Handoffs & transitions" items (F5 and F11) met the aforementioned loading criteria on the second factor. Based on the CFA results of the a priori US structure on the first half of the Romanian sample, we amended the structure to nine safety composites and 31 items. Subsequent CFA results on the second half of the Romanian sample indicated that the novel composite structure adequately fit the data. All factor loadings were above criterion (≥0.40) ( Table 2 ). All latent correlations were below our criterion of 0.85 (range 0.02-0.84).
As can be seen in Table 3 , the model fit indices for the individual CFA on the second half of the sample were acceptable. The chi-square test (χ 2 = 979.24, df = 390, p < 0.0001) was significant (ideally, a non-significant chi-square indicates good fit). However, since the chi-square value is substantially affected by sample size (the greater the sample size, the more likely chi-square will be significant), we also examined the chisquare index divided by the degrees of freedom, which was 2.51, below the criterion of 5.
The CFI was 0.90, meeting our criterion and indicating acceptable fit. The SRMR score also showed relatively good fit with a value of 0.06. An SRMR of 0.08 or lower indicates good model fit. The RMSEA was below the criterion of 0.06.
Reliability analysis
Cronbach's alphas were calculated on the second half of the sample for the nine composites retained in the final Romanian HSOPS CFA model (Table 4) . Two reliabilities fell below the criterion of 0.70: "Organizational learningcontinuous improvement" and "Non-punitive Table 5 displays Spearman intercorrelations among the patient safety composites at the individual level. Individual-level correlations averaged 0.28 (range 0.02-0.53). The lowest intercorrelation was between "Teamwork across units" and "Organizational learning -continuous improvement", while the highest was between 'Teamwork across units' and 'Non-punitive response to errors', which included all items from the original 'Communication openness' and 'Feedback & com munication about error'. Spearman intercorrelations between patient safety composites and "Patient safety grade" at the individual level were also explored to determine whether the composites were related to the self-reported outcome and were all statistically significant (p < 0.01); the average composite correlation was 0.26 (range: 0.14-0.50).
Intercorrelations among the Patient Safety Composites
DISCUSSION
I n this study, we assessed the psychometric properties of the Romanian version of the US HSOPS. It was applied for the first time in Romania, in six hospitals. Analyses carried out on a wdata set of n. 969 valid records revealed that the original structure of the US survey, with 12 factors and 42 items, did not perform well. The Romanian version of the HSOPS was acceptable for a 9-factor structure based on 31 items.
The composites "Overall perceptions of safety" and "Staffing" exhibited problematic psychometrics and were excluded from the final Romanian version. In other studies, they were merged in a single composite (26) . Two formerly separate composites, i.e., "Communication openness" and "Feedback and communication about error", performed better after they were merged, in line with findings by other studies (17) (18) (19) . No item shift from one composite to another was necessary, unlike other authors' reports (20) . During the psychometric validation of ten items, nine of them were negatively worded. In our opinion, it could be due to insufficient attention paid or time allocated by the Romanian respondents to correctly read or understand the item meaning, rather than to redundancy or ambiguity in the translation. It is well known that Romania is one of the countries with the lowest staff/patient ratio in the EU (3).
Overall, percentages of positive response rate by composite were higher than in many other countries (ranged from 59% for "Frequency of events reported" to 91% for "Hand-offs and transitions"). This was rather unexpected, given the impressive gap between Romania and the EU28 average in terms of healthcare budget, personnel and availability of equipment and medicines and the prevailing dissatisfaction of the population with the performance of the healthcare system. Therefore, we believe that both qualitative and further quantitative research would be necessary to explore more in depth the reasons for these findings. Since material and personnel shortage is a consolidated issue in their practice, staff currently working in the hospitals in our study might be more sensitive to hazards and anticipate errors or incidents through major awareness, collaboration, communication and learning from problem solving. Management/ supervisors might really act as a supporting resource for their staff. The units assessed volunteered to participate in the study, so staff might have been more receptive and open to patient safety initiatives than staff in other units which would have declined participation. On the other hand, some authors observed that, in some circumstances, people would avoid to report negative things about their workplace, and therefore, they may rate items of the survey higher (18) . Finally, as for most self-reported surveys with numerous items, it is likely that respondents loose interest and give hurried and social acceptable rather than accurate responses (18) . "Frequency of events reported" (59%) and "Non-punitive responses to error" (61%) were the lowest positively scored composites in our study, yet higher than in other countries. Romanian staff fears of being "named and blamed" when errors or adverse events occur in their practice. The most emphasised current reporting systems in the country concern healthcare associated infections and adverse drug reactions. Unfortunately, they are highly characterised by under-reporting (28) (29) (30) . We believe that cultural barriers to reporting could be overcome through continuous education (starting with graduating medical students), increased leadership and a regulatory framework encouraging learning from errors, as well as updated standards for hospital accreditation.
Patient safety culture should be interpreted and benchmarked taking into consideration broader cultural characteristics of the respondents. Many studies based on developing countries highlighted that the social, economic and political context are important factors influencing organisational culture. HSOPS and other currently available tools, most of which were designed by developed countries, converge toward seven subcultures of patient safety culture: leadership, teamwork, evidence-based, communica tion, learning, just, and patient-centred (31) . In the tools that developing countries use to measure patient safety culture, they may need to include peculiar aspects which are not common in developed countries such as availability of hospital resources (consumables, drugs, equipment), infrastructure and hierarchical dynamics, etc (32) . Moreover, safety culture is in part reflective of societal practices and habits for communicating and acting, and relies on the national culture of the worker. According to the study of Noort et al (33) , safety culture is inversely proportional with the uncertainty avoidance index of a nation, which rises further concerns about the appropriateness of inter-country benchmarking.
There are several limitations to our study. Due to participation of voluntary units only, selection bias could not be avoided. Despite low cost and rapidity, self-administered survey might not accurately reflect the respondents' perceptions. Although the participant hospitals were located in different regions and all of them were public, we cannot generalize results to all the public hospitals in the country. Participants in our study were assured of the anonymity of their responses; however, the paper surveys were distributed in the unit by the head nurse, which might have raised doubts about confidentiality (in our sample, nurses accounted for 67% of the respondents).
Despite these limitations, our study remains the first of this type in Romania. It completes the knowledge on the validation of the HSOPS in the EU with information on the Central and Eastern countries.
There is evidence that safety culture impacts on staff safety behaviours, patient outcomes and injury rates among staff (12) . Further research to better understand patient safety culture in the hospitals in our study could focus on collecting data on morbidity and readmission rates as proxy variables for possible adverse events among patients, as well as on injury rates among staff. Since only nine of the 12 factors of the US model confirmed their psychometric properties in the Romanian version, further qualitative research is needed to understand which aspects, different from those studied in developed countries, should be included in a better tailored tool to measure patient safety culture in Romania.
CONCLUSION
P romoting patients' safety by establishing a positive safety culture in the healthcare staff is a key challenge for healthcare organizations. In developing countries, a mix of numerous unfavourable factors attributed to limited financial resources (such as understaffing, inadequate structures and overcrowding, lack of health-care commodities and shortage of basic equipment, poor hygiene and sanitation) contribute to unsafe patient care. Given that healthcare systems are constantly evolving, creating and maintaining a culture of patient safety is of increasing importance. We believe that measuring and continually developing this culture can prevent patient injury and avoid lawsuits involving clinicians and nursing staff. An appropriate tool to measure the baseline culture and monitor it in time would be necessary. The Romanian version of the HSOPS is acceptable, but with less factors than the original US ver sion. It is likely that it needs to be integrated with items more pertinent for developing countries. q
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